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BONE FIXATION DEVICE^ 

CROSS REFERENCE TO RELATED APPLICATIONS^ 

This applicatio n is the United States National St age application of 
PCT/CH02/Q055Q. filed October 3. 2002/' 

FIELD OF THE LNVENTIQN^ 

The invention rekues to a bone fir^ation device^ -rf the iH l ^r oductory po rti o n of 
elaiiB - Iv^ , in patlicular for fixi ng fraetiu es at the proximal femur/ 

BACKGROUND OF THE INVENTION^ 
In the case of fractures at the proximal fenmr, especially in the case of 

pertrochaiilric fractures, iiieduflary pins are fi^equeiiUy bimigiil in to the fcmut tor 
iiiixiiobiiiziog bone fragments. Moreover, at the proxirnai eiid of ihe oiedullary pin. a bone 
piafe h mouoied., by means of which ihe forces and moiiieiiis, acting on the head of die hip 
joint and die greater trochaiuer, ctm be transferred to the :oieduilary pin. 

Tk^JH^^^ateH^'OUnited States Patent No." 5.356,410 '" of PENMIG ' tolMlg " 

discloses a ^^g€i^erie^*^gm£d£^^ device, for which a peribrated bone ptaie, coming lo resl 
on the greater trochanter, is fastened by means of a screw connection, to die proximal end 
of a medubary pin wuhoui tran.:>verse boreholes. It is a disadvaniage of this known device 
thai the bone plate is disposed diameiricaily lo the neck of the femur and protrudes 
disiantly beyond the hip screws, which can be coiuiecied to die bone phue for 
Imniobiiizing fixing ihe he^id of the hip joiiiL*^ 

SUMMARY OF THE INVEI SpTlON ^^ 

The ^Qtcscm^hnveution '^ i^ to provide a -f ^medy j^^ this probiem^'^. 

h is an obicci of the invention to create a device for bone fixation, especially a.i the 
proxirnai temur, which, on the one haiuL transfers an existing irniscle force over the hip 
screw as we!! as over the bone piafe directly m the rnedulhiry pin amL on die other, 

iraosiers iorces. aciuig on the head of the hip joint, not onto the bone plate and. with than 
directly on to the shaft of the fenmr. Furthennore. ihe muscles. especiaOy the vascus 
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lateralis, the giuleaus ininimus. the pidfornits and the giutcaus niediiis and liganieius are 
not affected distaliy by the extension of the bone pi ate. 


Pur s u a nt- t o the - iBv efii- ie ti, this obj3c ri ¥ # -4s-a e€oiBpl -i .sh^ 1 v v iih bone 
fixati o n d evi ^r- wMe fa- havi i ^ di^^ t in g ui f. hing fea tures ■ < - >g - etetm-4 -T"^ 

The iiTveiiti ve bone fixatioji device comprises esseiitiany an. iod'anieduilary pin and 
a bone plate, which is y.-..::- k ' ::c m contact with the greater rrochaxiter and is disposed 

at the proximal end of the n-icdullary pin, the latter, in its proximal half facing the proximal 
rear end, having at least one transverse borehole passing through it for accommodaliag a 
hip screw and die bone piate terminaring proxirnaily above diis irannverse borehole.^ 

The ^idvantages. achieved by the invention* can be seen l:o lie e>4sentiaily therein 

28 

that, due to die inventive device, 

• a resistance or counter-rnoi nent can be offered to die nuiscle forces, which 
act on die greater trochanter, especially in the case of Iracirireji of type 31 
A3. 2 of the AO (Associauon for Osieosynthesi^>) clas^^ificatio^; 

• ft>rces acling on the head of ihe hip joint, c^^peciaily the force componefit 
acting piirallel lo Ihe neck of the feniui"^V^ can be transten^d l;o ihe 
niediiHary pin: and^*^ 

• the muscle?; amt ligamexUs, surrounding the g:reaier trochanter, are not 
affected. 

The length L of the bone plate, measured parallel to the lormitudinaJ axis of the 
rriediillary pin. preferably is betweea 2 mm and 40 nuii."^'* 

In a preferred ernbodimenr of the inventive device, the bone plate comprises a 
disiallv angled tab, ihe center of gravity of which, if projected nno a cross-sectional area 
ordiogonai to ihe longraidinai axis of The ineduiiary pm. nes on a radius, which encloses an 
angle of between fl" +100" and preferably of bciweeii 4-40'^ and -4-50". lliese 

ranges rbr die angle ^^{^^g^^ are for the enibodinienf of the inventive device at the right 
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femur. For the enibodinieni of the inventive device, which, cm be used for the left femur, 
the a:ngie ^^^"g^"^ b between 0'' and -100'' una. preferably between -40'' and -5(y\ This 
arrangement periiiits die bone plate to be passed past oiuscles and Uganieiits disposed at 
the greater troch.ao.!:ei\'*'* 

In a further ernbodioieni of the inventive device, a funher traiwerse borehole for 
accooirnodating a iocking screw passes through the distal half of the nieduilary pin iiicirig 
the tip of this pin. By these means, the ad.vaiu.age can be attained that the load on the 
proxioial zoiie of the femur h relieved and the ^^bsorpiioii of tins load iS taken over by the 
oieduUary pin. Instead of the transverse boj'ehole, transverse grooves are also possible, 
which are disposed ir^^isversoHy to the longimdiiial axis of die mediillai^ pin at the tip of 
latter.^^ 

in a ciill^ereni embodhnenl of the in.veo.tive itevice, the ineduilary pin. and the bone 
plate ai'e constructed in one piece, so that ihe device to be implanted comprises fewer 
individual parts.^ 

Ill yet another ennbodinienl. of the iavencive device, the tab h constructed m such a 
oianner. that it is at a distance Itojh the medullary pin and, viewed parallel to the 

■^'7 4.3 J4.9 

loogiludioal axis, is passed around the rneduiiary pin. with an angle ^ a . the angle 
^V^a^^ being between K)^ and 200" and preferably between 20^ and 40^.^^ 


feitheF4Adv^ of the i.n\^'ention are char a cterized 

BRIEF DESCRIPT ION OF THE DRAWINGS^^ 

The invennon and hmher developnienis of ihe invention are explained in even 
greater dctai! ^^in^ke feI:kH¥ieg- bv mean*, of ^ 'below witli reference to^^ partialiy 
diagi-animatic f*epresemaikni5 of 5;everal e.xamples^^> j.|^...|:|^..dfawHi£^/^ , where: 

Rg^^EI^^^ 1^ shows a section ihrough an embodimeni of an inventive device at 
ihe proxjniai lermir; 
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shows an exploded representation of iJie preferred ernbodinierit of 

die inventive device and^^ 

Fig'^^EM^^- 3 show>; a section of the distal portion of the medullary pin in one 
eriilxKi.iriierit of the inveiiiive device/^ 

DRTAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

In ^"^Fig^^FIG^^, L the fiiediiliary pin I , ioiroduced into the niedollary space of a 
feniur. is shown together with a bone plate 10. which iS disposed at die greater trochanter. 
The medullary pin I. has a longitudinal axis 1.7 and a proximal half 7 and a distal half 4 
coaxial with diis longitudinal «ixis 17, The bone pi ate 1.0 is angled disiaiiy md comprises a 
part, which is disposed transversely lo die longimdirial axifH 17 of the medullary pin i. 
where the bone plate 10 is fastened by means of a screw comiectioii 16 to the proxiniai rear 
end 3 of die m.eduilary pin and a lab 22, which extends towards the distal tip 2 of the 
medullary pin 1 and is provided witii perforaiions 1 K Forlhcmiore, in its proximal half 7, 
die medullary pin 1. coiriprises a pmximal trans veiv^e borehole 6 and a second transverse 
borehole 8. botli of which are inieiided to accommodate hip screws 30^"t^^ . and^ ^ 3 1 . The 
transverse boreholes an|d^^ 8 pass through tiie rnedu!kiry pin transversely lo the 
longituditial axis 1.7. The bone plate 10 ends proximally above the proximal transverse 
borehole 6, In the distal half 4 of the medullary pin I . a transverse borehole 5 is disposed 
af^o iransverseiy to i.he longitudinal axis 17 of ihe rneduiiary pin 1. at die distal up 2 of the 
latter. A locking screw 20 is introduced into this distal transverse borehole 5 and. screwed 
into the Icmur.^'^ 

In ^"^Fig^EIG^^. 2. ihc pR)xnnal half 7 of the nieduilary pin 1 and die bone plate 10 
are shown. The bone plate 1.0 comprises a pan, which is disposed uansversefy to the 
ioiigituduiai axis I 7 of die ^neduitary pi.n i and a lab 22, angled distaily. with iw^o petals 23: 
24. which are ahgned towards the disral tip of the riiedullary pin L In a cross-sectional 
area 19, orthogoiial to die longitudinal axis 17 of the meduHary pin L the projecdoii of Ihe 
cemer of gravity of the tab 22 lies on a radius 21, which encloses an angle ^^ji^^^^ of 45'' 
with die proiectioii'^ASl^^ of ihc borehole axis 18 of the proxiniai transverse borehoie 6 in 
this cross-sectional area 19, Viewed paralie! to the longitudinal a.^.is 17 of the mediduiry 
pin i , the tab 22 envelopes ihe medullary pm 1 at an angle "^'U^^^^ which ranges Ixom 
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155^' to 165'\ The pcfals 23, 24 end proximaily with respect to the proximal rransverse 
borehole 6% Furthermore, die bone plaie 10. tn its part that is transverse to the longiludinal 
axis 17 of the medullary pi^ K comprises a circular borehole 13, which is disposed 
coaxial ly with the longuudinal axis 17 and by means of which the bone plate iO can be 
pushed over a corresponding circuiarly cyUiidrical. etevarion 9, which is provided at the 
proximal rear etid 3 of die niedullary pin L At its surface facing die proxnnal rear end 3 of 
the medullary pin 1, the bone plate 1.0 includes a cam 1.2, which caii be lowered into a 
correspoiKiiiig depression !4. wliich is provided at the proxiinai rear end 3 of the 
niediillary pin i. By diese meatus, the bone plate 10 can be brought in.io a defined position 
relative to the inedulfary pia i. ^:aid secured against rotation about the longitudinal axis 17 
of the meduiiary pin 1 , The bone plate 10 is ioimobihzed at the proximal rear end 3 of the 
medullary pin. 1 by meaas of a nut 40, the interna! thread 41 of which c^iii be screwed over 
a tenninai external thit^ad 1 5 provided at the circularly cyJindiica!. elevation 9 at the rear 
end 3 at the medullary pin L 

Figure^ ^^ FlG.^ ^ 3 shov^/s a section of the distal half 4 of the meduiiary pin J . The 
distal half 4 differs from the embodiment: of tiie medullary pin I shown in '^^Rg^EIG^*^. i 

only therein ihaL instead of the distal transverse boi-ehol.e 5. 1 wo transverse grooves 28, 
arranged in paralieh are provided. The iraBsverse grooves 28 are disposed transversely to 
the longiludinal axis 1.7 of the meduiiary pin K exteod parahel to a pione through the 
loiigjludioal axis 17 of the medullary pin I and the borehole axes i.8'»'V°^^'«^ 25 and 
partiy accommodate iockiiig screws 20 ('°^fig'°^FIG'"^. L)"^' 


NY!- 395101 Ivi 


5 


Docket No. 8<J32-! 09 1-999 
CAM 232200-999280 


